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IV. ExtraBs of f ever d Letters to the (Puhlijher, 
from the <]$eyerend Dr. Langwith, ^eBor of Pet- 
worth in Suflex, concerning the Abearance of 
federal Arches of Colours contiguous to the inner 
Edge of the common (Rainbow. 

WHEN the Primary Rainbow has been very vi- 
vid, I have obferv'd in it, more than once^ 
a fecond Series of Colours within, contiguous to the 
firft, but far weaker, and fometimes a faint Ap- 
pearance even of a third. Thefe increafe the Rainbow 
to a Breadth much exceeding what has hitherto been 
determined by Calculation. I remember, I had once an 
Opportunity of making an ingenious Friend take no- 
tice of this Appearance, who was much furpriz'd at it, 
as thinking it not to be reconciled with the Theory. 

Tetworth^ Jan. i%* 
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Since my laft I have obferv'd fomething of the fame 
Nature, though not in the fame Degree of Perfe- 
ction, with what I ferit you an Account of before. On 
Saturday laft, a little before fix in the Evening, Wind 
atN.W.by W. we had here a lively, diftinft, primary 
Rainbow, the inner and purple Colour of which had a 
far greater Mixture of red in it, than I could ever ol> 
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ferve in Sir Ifaac Newton's oblong SpeEirum. Un- 
der this was a fpace, of a Breadth confiderably lefs than 
that of the Limbus of the Rainbow, in which I could 
not diftinguifh any Colours : Still lower was a faint in- 
terrupted Arch of red, inclining to purple, which ap- 
pear'd and vanifh'd feveral times, while I was intent 
upon obferving it. 

My Sufpicion about this Phenomenon is, that the 
extraordinary Rednefs in the purple of the firft Rain- 
bow, is owing to the Mixture of the red Rays of a fe- 
cond Series of Colours, with the purple Rays of the 
firft; that the colourlefs Space confided of Rays which 
are too weak to affed: the Sight with diftinct Colours j 
and that the innermoft broken Arch was the ending 
of a fecond and beginning of a third Iris. 

T. $. I forgot to tell you, that as in the Account I 
fend you here, I faw the purple of the fecond Iris 
without the other Colours, fo I have feen the other Co- 
lours, but not very diftind, without the purple : as al- 
fo, that I could never fee more than one Series of Co- 
lours near the Horizon. 

Tetworthj March iz. 



YEfterday in the Evening, about a quarter before 
Six, Wind S. W. we had one of the fined Rain- 
that ever I beheld. 

The firft Series of Colours was as ufual, only the 
Purple had a far greater Mixture of red in it, than I 
have ever feen in the prifmatick Purple : Under this 
was a colour'd Arch, in which the green was fo pre- 
dominant. 
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dominant, that I could not diftinguifli either the yellow 
or the blue : Still lower was an Arch of purple, like 
the former, highly faturate with red, under which I 
cou'd not diftinguifli any more Colours. 

I had the Pleafure of viewing this delightful Objed 
for a confiderable time, without that vanifhing and re- 
turning of Colours which 1 defcrib'd in my laft. 

The Order of the Colours in this compounded Rain- 
bow was, you fee, red, yellow, green, blue, a Mix- 
ture of purple and red, green, (or rather a Mixture of 
yellow, green, and blue) a Mixture of purple and red, 

I begin now to imagine, that the Rainbow feldom ap- 
pears very lively without fomething of this Nature,. 
and that the fuppos'd exad Agreement between the Co- 
lours of the Rainbow and thofe of the Prifm, is the rea- 
fon that it has been fo little obferv\L 

Tetworthy March %j\ 



I Am afraid I fliall tire you with the Hiftory of this 
Phenomenon :, but I have feen it in fuch Perfedion 
fince the writing my laft, that I cannot help being 
particular in my Account of it. 

Auguft the 2 1 ft, about half an hour paft 5 in the 
Evening, Weather temperate, Wind at N. E. the Ap- 
pearance was as follows*, viz. 

The Colours of the Primary Rainbow were as ufual, 
only the purple very much inclining to red, and well 
defined : Under this was an Arch of green, the upper part 
of which inclined to a bright yellow, the lower to a more 
duflcy green : Under this were alternately two Arches of 
reddiih purple and two of green: Under all a faint Ap- 
pearance of another Arch of purple, which vanifh'd 
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and returnM feveral times fo quick, that we cou'd not 
fteadily fix our Eyes upon it. Thus the Order of the 
Goiaurs was 

I. Red, Orange Colour, Yellow, Green, Light Blue, 
Deep Blue, Purple. 

IL Light Cfreen, Dark Green, Purple* 

III. Green, Purple. 

IV. Green, faint vaniihing Purple, 

You fee we had here four Orders of Colours, and 
perhaps the beginning of a fifth, for I make no quefHon 
"but that what I call the Purple, is a Mixture of the 
Purple of each of the upper Series with the Red of the 
next below it, and the Green a Mixture of the inter- 
mediate Colours. I fend you not this Account barely 
upon the Credit of my own Eyes, for there was a 
Clergyman and four other Gentlemen in Company, 
whom I defir'd to view the Colours attentively, who 
all agreed, that they appear'd in the manner that I have 
now defcrib'd. 

There are two things, which well deferve to be ta- 
ken notice of, as they may perhaps dired us in fome 
meafure to the Solution of this curious Phenomenon. 

The i ft is, 

That the Breadth of the firft Series fo far exceeded 
that of any of the reft, that as near as I could judge, it 
was equal to them all taken together. 

The 2d is, 

That I have never obferv'd thefe inner Orders of Co- 
lours in the lower Parts of the Rainbow, tho' they 
have often been incomparably more vivid than the 
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upper Parts, under which the Colours have appearU I 
have taken notice of this fo very often, that I can hard- 
ly look upon it to be accidental, and if it fliould prove 
true in general, it will bring the difquifition into a nar- 
row compafs ; for it will fhew that this Effect depends 
upon fome Property, which the Drops retain, whilfl: 
they are in the upper part of the Air, but lofe as they 
come lower, and are more mix'd with one another. 

Tet worth. Off. 13. 



V. A Letter to Dr Jurin, Coll. Med. Load. Soc. 
& Seer. 0^. S. concerning the aforementioned Ap- 
pearance in the (Rainbow , with fome other (Refle- 
xions on the fame Subjett. % Henry Pern- 
berton, M.X>. &■& $. 

S I JR, 

UPON your communicating to me the curious 
Obfervations, your Friend Dr. Langwith had 
made on the Rainbow, I inform'd you thofe Appear- 
ances might, I thought, be explain'd by the Difco- 
veries, the Great Six I faac Newton had made in 
the Subject of Light and Colours, in his wonderful 
Treatife of Optics. As you feemed not difpleafed 
with what I mentioned to you in relation to this Mat- 
ter by word of mouth, you defired that I would fct 
down in writing my Thoughts thereupon, which I 
have here accordingly done in the following manner. 

R Let 



